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E vidence-based health care is considered a gold stan-
dard for clinical practice, policy and planning,1,2 but 
it is not yet an option for many Aboriginal commun-

ities in Canada. (Note that the term Aboriginal is used in 
this paper, rather than Indigenous, on the basis of guidance 
from the community-based Aboriginal Children’s Health and 
Well-being Measure Advisory Committee. Aboriginal peo-
ples include First Nations, Inuit and Métis.) First Nations 
health directors require local health data that extend beyond 
the biomedical. From their perspectives, the most meaning-
ful data reflect First Nations models of health and are rele-
vant to Aboriginal cultures and contexts. Decision-makers 
who are responsible for Aboriginal children’s health are 
challenged when searching for relevant health statistics, 
because most available statistics are based on illness (e.g., 
rates of diabetes3,4) rather than wellness. When health data 
are presented, the results are typically aggregated at the pro-
vincial or national level.5 As a result, there is a critical 
absence of health data that are relevant at the local level.6–8 

While national and provincial data are helpful in identify-
ing problems, this information is far less helpful in identifying 
solutions. Given that each Aboriginal population is distinct 
(culturally, politically and geographically), the assumption 
that decisions can be made on the basis of provincial or 
national estimates is inherently flawed.

There have been several calls for solution-focused action 
to promote health among Aboriginal children in Canada.9–12 
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Background: The Aboriginal Children’s Health and Well-Being Measure (ACHWM) was developed to enable Aboriginal health leaders 
to gather information on the health of children at a local community level. This paper aims to describe the typical health profiles of 
First Nation children living on traditional territory as a reference to assist in the interpretation of ACHWM scores.

Methods: Three First Nations in Ontario, Canada, gathered health data from children using the ACHWM administered on Android 
tablets between 2013 and 2015. The survey data were previously analyzed to inform local health planning. These survey data were 
pooled to describe the distribution of ACHWM summary and quadrant scores from a larger sample and inform interpretation of 
ACHWM scores.

Results: ACHWM data from 196 participants (aged 7.6 to 21.7 yr) across 3 communities were included in the pooled sample. 
ACHWM summary scores ranged from 39.8 to 98.7 with a mean of 74.1 (95% confidence interval [CI] 72.5–75.7) and a maximum of 
100. Strengths were reported in the spiritual (mean 78.7, 95% CI 76.7–80.8), physical (mean 77.1, 95% CI 75.1–79.0) and emotional 
(mean 74.4, 95% CI 72.5–76.3) quadrants. The greatest opportunity for improvement was in the mental (cognition) quadrant (mean        
61.6, 95% CI 56.9–63.4).

Interpretation: This paper presents initial estimates for child health scores based on self-report from a large sample of First Nations 
children living on reserve. These results establish benchmarks to aid interpretation of the ACHWM scores in these and other com-
mun ities and contexts in the future.

Abstract

Research



OPEN

 CMAJ OPEN, 7(2) E317

Research

Data aggregated at the local community level are essential to 
the planning and delivery of cost-effective, high-impact pro-
grams and services, to address critical Aboriginal child health 
inequities.

The Aboriginal Children’s Health and Well-being Mea-
sure (ACHWM) was developed in response to a request from 
1 community and a recognized gap in the literature. The aim 
of the ACHWM is to provide First Nations communities and 
Aboriginal agencies a tool to gather local child health data.13 It 
was developed through a community–university collabora-
tion13 with guidance from a local advisory committee, who 
shared the medicine wheel framework shown in Figure 1 with 
us as the framework14 for the measure’s development. Items 
for the ACHWM were generated using focus groups and 
photovoice methods with children from Wiikwemkoong 
Unceded Territory and later validated across other First 
Nations, Inuit and Métis populations.15 A key goal during the 
development process was to ensure that the ACHWM was 
reliable, feasible and sustainable and furthermore that the tool 
would be relevant to inform local health planning in Wiik-
wemkoong and other Aboriginal communities in Canada.

Data gathered by the ACHWM are owned by the com mun-
ity, thus respecting First Nations’ rights to self-determination 
and enabling solutions to be generated from within each com-
munity.17 This measure has been thoroughly tested with First 
Nations children in Wiikwemkoong, as well as with Métis and 
Inuit children in urban contexts.15 The results have demon-
strated the validity of the self-reported ACHWM for children 
8 to 18 years of age in comparison with the Pediatric Quality of 
Life Inventory (PedsQL; r = 0.52)18 and its reliability (test–retest 
intraclass correlation coefficient = 0.94).19

The aim of this paper is to establish typical ACHWM 
health profiles for First Nations children living on-reserve, to 
assist in the interpretation of ACHWM scores.

Methods

Setting and design
We conducted a secondary analysis of data from 3 Anishinaabe 
communities in the Manitoulin Island region of northern 
Ontario, Canada, who completed population-level cross-sectional 
surveys between August 2013 and March 2015, in collaboration 
with Laurentian University. The participating communities were 
Wiikwemkoong Unceded Territory (August 2013 to August 
2014), M’Chigeeng First Nation (October to November 2014) 
and Whitefish River First Nation (December 2014 to March 
2015) (Figure 2). Eligible participants were band members 
between 8 and 18 years of age who were living on-reserve and did 
not have any particular illness. Some participants were over 
18 years of age but were included in the analysis because they 
were in high school. This is in keeping with a First Nations per-
spective on youth, which extends up to 25 years of age. Partici-
pants were recruited by community researchers at a variety of 
locations: schools, the local health centre and community events. 
The community researchers obtained informed consent from all 
participating children and from their parents when applicable. 
No direct incentives were offered, but in keeping with local tradi-
tion a draw was held in 1 community for a bicycle.

Data sources
The primary outcome measure in this analysis was the 
ACHWM, which was implemented in small groups in each 
community by local community researchers. The ACHWM 
contains 62 multiple-choice questions that focus on children’s 
feelings and perceptions of their own health (the ACHWM is 
not included in this article but is available upon request via 
www.ACHWM.ca). Questions relate to 4 quadrants of health: 
spiritual (e.g., traditional language), emotional (e.g., laughing 
and have fun), physical (e.g., making healthy choices) and 
mental (e.g., staying focused on schoolwork during class). It 
was designed to be completed independently by children 
(aged 8 to 18 yr) using Android tablets. The use of tablets 
enhanced the survey’s appeal to children while eliminating the 
need for data entry and permitted a text-to-speech option that 
enabled those with low literacy levels to participate.

The ACHWM generates a summary score based on all 62 
items and 4 quadrant (or subscale) scores: spiritual, emotional, 
physical and mental (cognitive) health. Scores range from 0 to 
100, with higher scores indicating better health.

The ACHWM data were gathered to inform local health 
planning. In addition to the goal of generating community-
level data, there was a need to support children who shared 
their health concerns. A screening algorithm embedded in the 
ACHWM was applied to identify worrisome response pat-
terns and ensure respondents were connected to the appropri-
ate support services.16 After completion, a local mental health 
worker assessed children’s needs for support and made immedi-
ate referrals. This is a best practice when surveying vulnerable 
children, respects the children’s voices and ensures their 
safety. More information is available at www.ACHWM.ca. 

Deidentified data gathered through the surveys were 
uploaded to a secure server, REDCap (Research Electronic 
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Figure 1: Medicine wheel. 
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Data Capture),20 hosted at Laurentian University. Detailed 
confidential reports on community-level data were presented 
to each individual community, 2 years before this analysis. 
These community reports were not published. Permission 
was obtained from community health leaders (M.J.W., L.F.M. 
and R.B.) for this pooled analysis.

Statistical analyses
The data from all communities were pooled to produce an 
aggregate picture of child health and to ensure cell sizes were 
sufficient to protect the confidentiality of participants. Means, 
standard deviations (SDs) and 95% confidence intervals (CIs) 
were computed for the ACHWM summary score and each of 
the ACHWM quadrant scores: spiritual, emotional, physical 
and mental health. Graphs were created to show the distribu-
tion of the ACHWM summary scores and quadrant scores. 
Summary scores and quadrant scores were computed as the 
average of all items. Summary and quadrant scores were not 
produced when more than 25% of responses were missing.

Additional exploratory analyses
The effect of age and sex on summary and quadrant scores 
was explored using linear regression. The concept of balance 
is particularly important in the Anishinaabek conceptualiza-
tion of health; thus, we sought to explore balance within this 
pooled sample. According to traditional teachings, balance is 
reflected when all aspects of health and wellness are equally 

strong. However, these teachings also recognize that the 
goal is not to achieve perfect balance at all points in time but 
to move toward better balance. This was displayed for chil-
dren using an ACHWM balance app that produced a dia-
gram, based on each child’s scores presented in the format of 
a medicine wheel, in which the strength of each quadrant is 
reflected in the radius of the quadrant. To describe the degree 
of balance statistically, we computed a balance score for each 
individual as the within-person standard deviation, as previ-
ously described by Tractenberg and Pietrzak.21 We recognize 
that this is not the traditional way of assessing balance, but we 
are using it as an indicator of balance. On this balance scale, 
lower numbers indicate optimal balance. We produced a his-
togram of the distribution of balance scores as a guide to 
interpret balance scores in the future.

Finally, we used the pooled data to estimate the proportion 
of participants identified through the ACHWM screening 
process as needing further health support on the basis of the 
ACHWM and confirmed by local mental health workers. All 
analyses were performed using Stata version 14 (Stata Statis-
tics/Data Analysis, StataCorp LP).

Ethics approval
This study was approved by the Laurentian University 
Research Ethics Board and the Manitoulin Anishinaabek 
Research Review Committee.22 To respect community pro-
tocols, a Band Council Motion (BCM) was approved in 
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Figure 2: Location of participating communities.
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Wiikwemkoong in the spring of 2013 (BCM 418-2013), in 
Whitefish River in October 2013 (BCM 10-27-13) and in 
M’Chigeeng in July 2014 (BCM 44.13). 

Results

A total of 196 First Nations children participated in the com-
munity surveys: 124 in Wiikwemkoong, 32 in M’Chigeeng 
and 40 in Whitefish River. This sample comprised approxi-
mately 25% of the target population.23 In this group, 52% 
were girls and 48% were boys. They ranged in age from 7.6 
to 21.7 years, with a mean age of 13.6 (SD 3.69) years. Addi-
tional details on the participants’ characteristics are presented 
in Table 1. No participants were excluded because of missing 
data; missing data were considered to be missing at random. 
For the purpose of comparing the data from this study with 
other health reports, children were asked to provide a global 
health rating. The global health ratings in this sample were as 

follows: 16% excellent, 24% very good, 44% good, 11% fair 
and 5% poor health. Of the participants aged 12–17 years, 
14% reported being in excellent health.

Aggregate results
ACHWM summary scores ranged from 39.8 to 98.7 with an 
average of 74.1 (SD 11.45, 95% CI 72.5–75.7), where the 
maximum range was 0 (worst) to 100 (best). The summary 
score distribution is shown in Figure 3; it was slightly skewed 
(–0.68) but not kurtotic (3.38). On the basis of these parame-
ters, parametric statistics were considered to be appropriate.

The strengths, as reported from the perspective of these chil-
dren, were in the children’s spiritual, physical and emotional 
quadrants, with mean scores of 78.7 (SD 14.51, 95% CI 76.7–
80.8), 77.1 (SD 13.90, 95% CI 75.1–79.0) and 74.4 (SD 13.62, 
95% CI 72.5–76.3), respectively. The greatest opportunity for 
improvement was in the mental health quadrant, with a mean of 
61.6 (SD 12.61, 95% CI 56.9–63.4). Note that the mental 
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Figure 3: Aboriginal Children’s Health and Well-Being Measure (ACHWM) summary score distribution. A score of 100 indicates 
optimal health.

Table 1: Participant characteristics (n = 196) 

Community

M’Chigeeng  
First Nation 
n = 32

Whitefish River 
First Nation 
n = 40

Wiikwemkoong 
Unceded Territory 

n =124

Girls, no. (%) 14 (44) 19 (48) 69 (56)

Age, mean ± SD (range); yr 11.3 ± 2.4 (8–16) 12.0 ± 2.8 (8–17) 14.1± 3.9 (7–22)

Note: SD = standard deviation.



E320 CMAJ OPEN, 7(2) 

OPEN
Research

quadrant reflects the children’s assessments of their thinking and 
problem solving (i.e., intellectual health or cognition), whereas 
the emotional quadrant reflects feelings, which western society 
considers to be “mental health.” The distribution of the sum-
mary score and quadrant scores is shown in Figure 4. 

Additional exploratory analyses
The ACHWM summary scores were found to be slightly 
lower among older children, decreasing by 0.7 points per year 
of age (95% CI 0.26–1.13, p = 0.002), but they did not differ 
between boys and girls. This slight age effect was apparent 
across all 4 quadrant scores, with a decrease of 1.1 point (95% 
CI 0.53–1.61) per year of age for spiritual health, 0.54 point 
(95% CI 0.02–1.06) for emotional health, 0.66 point (95% CI 
0.13–1.18) for physical health and 0.49 point (95% CI 0.12–
0.97) for mental health.

When we explored the balance within each participant, 
using the SD of the 4 quadrant scores, we observed balance 
scores that ranged from 1 to 24, with a mean of 11.0 (SD 4.69, 
95% CI 10.3–11.7) and a median of 10.6. The distribution of 
balance scores is shown in Figure 5. There was no apparent 
variation in balance scores related to age or sex.

Although the main focus of using the ACHWM was to 
understand the health of First Nation children, the measure also 
afforded the opportunity to screen for emotional health con-
cerns. The screening process allowed us to identify 33 children 
(16.8% of participants) who were in need of further assessment 
and enabled the mental health workers to connect these children 
to ongoing supports within their home communities.

Interpretation

The results presented in this paper provide a health profile 
from a relatively large sample of First Nation children living 
on their traditional territories in rural Northern Ontario. The 
mean ACHWM summary score in this sample was 74 and the 
mean quadrant scores were 79 for spiritual health, 74 for 
emotional health, 77 for physical health and 62 for mental 
health. Thus, these children were strong spiritually and the 
greatest opportunity for improvement was in the mental 
health quadrant. According to the guidance of the medicine 
wheel, the mental quadrant focuses on thinking, reasoning 
and problem solving and could also be considered as an intel-
lectual or cognitive domain. These scores reflect the strengths 
of the children in these communities. They may to some 
extent reflect a consent bias, in which children with the lowest 
health scores may not have participated in the survey.

It is difficult to put the ACHWM scores into context 
because there are limited health data from Aboriginal children 
reported in the literature. From the global health ratings in 
this sample, we know that 16% of our total study population 
and 14% of our subsample of youth aged 12 to 17 years 
reported being in excellent health. This is much lower than 
the 22.8% of First Nations youth (aged 12–17 yr) in Ontario 
who self-reported being in excellent health on the Regional 
Health Survey.4 Thus, the results reported here are signifi-
cantly different from the Ontario Regional Health Survey 
results (p < 0.005), underscoring the importance of local data 
for planning purposes.
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Figure 4: Distribution of ACHWM summary score and quadrant scores. A score of 100 indicates optimal health. Note: Outliers were suppressed 
to protect the confidentiality of participants. ACHWM = Aboriginal Children’s Health and Well-Being Measure.
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It is also possible to compare the scores reported here 
with what we know on the basis of normative data from the 
PedsQL, which is a generic health-related quality of life mea-
sure for children. The interpretation of ACHWM scores is 
similar to the PedsQL scale (r = 0.51 with a 0.3-point differ-
ence between the PedsQL and ACHWM summary scores).24 
We also know that the mean PedsQL score for an urban 
school-based population sample was 80.6 (SD 13.3).25 Fur-
thermore, Varni and colleagues’ initial validation study of the 
PedsQL reported a mean total PedsQL score of 79.6 (SD  
15.3) in a sample of 960 children 5 to 18 years of age.26 This 
suggests that rural First Nations children from the Manitoulin 
region have health scores that approach PedsQL norms. 
However, many children (16.8% of participants) were newly 
identified as needing mental health services through this 
study. Thus, additional health and social supports are needed 
to address these apparent health inequities.

Finally, the exploration of balance offered a new opportunity 
to facilitate strengths-based conversations with children who 
completed the ACHWM and an additional type of information 
to guide the planning of community programs and services.

Limitations
This research has several limitations. Our sample comprised 
approximately 25% of the children in each of 3 communities 
and thus may be considered a sample of convenience. As such, 
scores may be slightly elevated. The data came from 3 rural 
First Nations in close proximity and thus have produced a 
local estimate. Our statistical computation of balance is new 

and requires further exploration. Finally, the sample did not 
include Inuit or Métis children. Despite these limitations, we 
are confident that these results add substantially to what we 
know about Aboriginal children’s health. We are eager to see 
results from other populations and examine how they com-
pare with these profiles. 

Conclusion
The ACHWM is a new, culturally relevant, child-reported 
outcome measure that should be considered as a potential pop-
ulation health assessment tool for Aboriginal commun ities. 
The profiles reported here provide an initial estimate to 
understand how First Nations children living on their tradi-
tional territory in Northern Ontario perceive their health. 
These initial profiles establish benchmarks against which these 
and other communities may assess changes over time. The 
information presented in this paper may also support program 
evaluation within Aboriginal communities, enable commun-
ities to learn from one another and promote the creation of 
new knowledge that is relevant to Aboriginal com mun ities. In 
doing so, these communities may identify best practices that 
may contribute to better child health in the future.
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